•Original research article• Background: Sexual dysfunction is one of several factors related to medication compliance in patients taking antipsychotic medication but the magnitude of this problem is unknown. Aim: Compare the self-reported sexual functioning of clinically stable patients with schizophrenia taking antipsychotic medication to that of healthy controls using the Turkish version of the 5-item Arizona Sexual Experience Scale (ASEX). This scale, which has previously been validated in Turkey, assesses 5 components of sexual function: sex drive, sexual arousal, vaginal lubrication/penile erection, ability to achieve orgasm, and satisfaction with orgasm. Methods: The Scale for the Assessment of Positive Symptoms, the Scale for Assessment of Negative Symptoms, and ASEX were administered to 101 clinically stable outpatients with schizophrenia (38 females and 63 males). The ASEX was also administered to 89 control subjects (41 females and 48 males) without a history of mental illness. Respondents were classified as having sexual dysfunction if ASEX total score (range 5-30) >18, if any ASEX item score (range 1-6) ≥ 5, or if 3 or more ASEX items ≥4. Results: Male patients with schizophrenia have significantly more self-reported sexual dysfunction than healthy controls (46% vs. 8%). The prevalence of sexual dysfunction is higher in female patients than in male patients (68% vs. 46%), but it was also very high in healthy female controls (68%), so the sexual dysfunction of female patients cannot be attributed to their illness or to the medications they are taking. Within the patient group, there was no significant relationship between the severity of positive or negative symptoms and the severity of sexual dysfunction, and the severity of sexual function was not different between patients taking first-generation or second-generation antipsychotic medications.
Introduction
Sexual life is a natural component of human behavior, so treatments for persons with schizophrenia that aim to go beyond the narrow focus of reducing symptoms and, rather, focus on quality of life issues will necessarily include consideration of patients' sexual functioning. [1] [2] [3] [4] The various components of sexual functioning -libido, arousal, ejaculation, and orgasm -can all be impaired in schizophrenia for both psychological and pathophysiological reasons. [5] The peak age of onset of schizophrenia is during the reproductive period, [6] so impaired sexual functioning among persons with schizophrenia can affect their ability to have a family, and, thus, to fulfill traditional social expectations.
Shanghai Archives of Psychiatry, 2014, Vol. 26, No. 6 • 347 • The role of antipsychotic medication in the sexual dysfunction of individuals with schizophrenia has become a recent interest of researchers because this side-effect is one of several issues that may decrease adherence to medication regimens, particularly among males (who tend to be more concerned about sexual dysfunction than females). [7] [8] [9] [10] [11] [12] Clinicians interested in enhancing patients' adherence to medication need to consider antipsychotic medication-induced sexual dysfunction, particularly in patients taking second-generation antipsychotic medications. These medications may restore sexual desire in patients but can also impair ejaculation and orgasm. [12] [13] [14] [15] [16] [17] [18] Secondgeneration antipsychotic medications are believed to cause sexual dysfunction via a number of different mechanisms, including hyperprolactinemia, sedation, and antagonism of dopaminergic, histaminic, α-adrenergic, and muscarinic receptors. [19] [20] [21] [22] Some studies suggest that elevations in prolactin indirectly affect sexual function via down-regulation of testosterone or estradiol, but other studies find that sexual dysfunction and hyperprolactinemia are independent of testosterone and estradiol levels. [23] [24] [25] Identifying the specific role of antipsychotic medications in the sexual dysfunction of persons with schizophrenia is difficult because there are many other potential confounding factors, including the concurrent use of other medications, the effect of the disease itself, comorbidity with other psychiatric disorders, and comorbidity with various chronic medical illnesses. [26, 27] Negative symptoms (avolition, anhedonia, and blunted affect), recurrent psychotic episodes, obesity, and low self-esteem all have negative effects on the sexual life of patients with schizophrenia. [28] The main aims of our study are: (a) to assess the validity of the Turkish version of the Arizona Sexual Experience Scale (ASEX) [29] as a measure of sexual functioning in patients with schizophrenia living in Turkey; and (b) to assess the frequency of sexual dysfunction in a sample of outpatients with schizophrenia currently being treated with antipsychotic medications.
Methods

Participants
The identification of cases and controls is shown in Figure 1 . Eligible individuals were: (a) clinically stable outpatients in the Training and Research Hospital at Recep Tayyip Erdogan University; (b) diagnosed with schizophrenia according to the criteria of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV, American Psychiatric Association, 1994) [30] assessed by administering the Structured Clinical Interview of DSM-IV (SCID-CV) [31] ; (c) had been ill for at least 2 years; (d) were 18 to 65 years of age; (e) had received at least 6 weeks of treatment with an antipsychotic; and (f) provided informed consent to participate in the study. Exclusion criteria included: (a) hypertension; (b) diabetes mellitus; (c) gonadal injury; (d) cardiovascular disease; (e) endocrine disorder; (f) substance abuse; (g) inability to give informed consent or answer questions; and (h) current use of psychoactive medications other than antipsychotic medications (e.g., antidepressants, anticonvulsants, lithium, or beta-blockers).
The control group was selected from among hospital workers (n=46) and healthy relatives of patients • 348 • (n=43) who accompanied patients to the outpatient department. These individuals were selected so that the gender, age, and level of education in the control group were similar to that of persons in the patient group (but there was no case-control 1-to-1 matching). Persons with current or prior mental health problems or serious physical health problems were excluded. They were administered the SCID-CV [31] to confirm the absence of a current or prior mental disorder.
Overall, 101 patients (38 females and 63 males) and 89 healthy controls (41 females and 48 males) completed the study. All participants were administered a comprehensive demographic data form and the ASEX. [29] Individuals in the patient group were also administered the Scale for the Assessment of Negative Symptoms (SANS) [32] and the Scale for the Assessment of Positive Symptoms (SAPS) [33] at the time of enrollment. All participants provided written informed consent. The study protocol was approved by the Ethics committee of the Faculty of Medicine, University of Recep Tayyip Erdogan, Rize, Turkey.
Measures
The socio-demographic data form used in the study was prepared by the authors; it assessed the age, gender, education, marital status, economic status, occurrence of other medical disorders, and family psychiatric history of all participants. Persons who stated that they had smoked tobacco daily for the last month were classified as 'smokers'; women who stated that they drink one or more standard drinks daily and men who stated they had drink two or more standard drinks daily were classified as 'drinks alcohol'. The patient group was also asked about the duration of illness and their medication history.
SCID-CV is a structured clinical interview for DSM-IV Axis 1 psychiatric disorders developed by First and colleagues in 1996. [31] The validity and reliability of the Turkish version of SCID-CV were shown to be satisfactory by Ozkurkcugil and colleagues in 1999. [32] The Scale for the Assessment of Negative Symptoms (SANS) was developed by Andreasen in 1990 and its Turkish version was validated by Erkoc and colleagues. [33] SANS consists of five subscales: (a) flattened affect, (b) impoverished thought, (c) involuntariness (apathy, anhedonia), (d) social withdrawal, and (e) attention deficit.
The Scale for the Assessment of Positive Symptoms (SAPS) was developed by Andreasen in 1990 and its Turkish version was validated by Erkoc and colleagues. [34] SAPS consists of five sub-scales containing: (a) hallucinations, (b) delusions, (c) bizarre behavior, (d) positive formal thought disorder, and (e) inappropriate affect.
The Arizona Sexual Experience Scale (ASEX) was developed by McGahuey and colleagues [29] in response to the need to evaluate medication-induced sexual dysfunction. The scale was first used to assess sexual dysfunction among persons treated with selective serotonin reuptake inhibitors (SSRIs). Later studies [13] used ASEX to assess sexual functioning in persons with schizophrenia. This is an easy-to-administer, 5-item questionnaire designed to measure different aspects of sexual functioning over the prior week: sexual drive, arousal, penile erection/vaginal lubrication, ability to reach orgasm, and satisfaction with orgasm. Items are rated on a 6-point Likert scale from 1 (hyperfunction) to 6 (hypofunction). This results in a total score that ranges between 5 and 30. A total score of >18, a score of ≥ 5 (very difficult) on any single item, or scores of ≥4 on any 3 of the 5 items are considered indicative of clinically significant sexual dysfunction. The Turkish version of ASEX was validated by Soykan [35] in a sample of 43 patients with end-stage renal disease: the internal consistency of the 5 items was good (alpha=0.89); the test-retest reliability of the total score was satisfactory (r=0.88); and the criterion validity of the total score compared with psychiatrists' assessment of the presence of sexual dysfunction using a receiver operator characteristics analysis was good (area under the curve=0.86, 95% confidence interval=0.73-0.90). In the current study this scale was used as a self-completion questionnaire but a few subjects needed help from the investigator (who was female) to understand specific items.
Statistical analysis SPSS 18.0 for Windows was used for data analysis.
The student's t-test was used to compare normally distributed continuous measures between cases and controls, the Mann Whitney U-test was used to compare non-normally distributed continuous variables, and Chi-square tests or Fisher's exact tests were used to compare dichotomous or categorical variables. The relationship of the total ASEX score and the total scores for SANS and SAPS is assessed using correlation coefficients. The level of statistical significance was set at p<0.05.
Results
The characteristics of participants are shown in Table  1 . The mean (sd) age of patients and controls were 38.9 (10.2) years and 39.3 (11.9) years, respectively (t=0.24, p=0.809). There were no significant differences in the gender distribution or educational attainment of patients versus controls, but patients were less likely to be married, more likely to be unemployed, more likely to live in a rural community, and more likely to be smokers.
The range in the duration of illness among the 101 patients was 2 to 37 years; the mean (sd) duration of illness was 15.0 (9.6) years. The majority of patients were single and unemployed. Most of the patients (86%) had taken antipsychotic medications regularly throughout their illness; 36.6% had used a single medication, 63.4% had used multiple medications. At the time of enrollment 66% were using secondgeneration antipsychotic medications and the rest were The internal consistency of the 5 items of the ASEX was excellent (Cronbach alpha=0.91), both for patients (alpha=0.92) and for controls (alpha=0.89). The results for ASEX are shown in Table 2 . With the exception of the sexual arousal item, the other four components of sexual functioning (sex drive, vaginal lubrication or penile erection, achieving orgasm, and satisfaction with orgasm) were significantly worse in patients than in controls. The overall ASEX score also indicated greater sexual dysfunction in patients than in controls. However, stratified results by gender indicated that all of these differences were driven by differences between male patients and male controls; the total ASEX score and the five ASEX subscale scores were not significantly different between female patients and female controls. Table 3 presents data on the proportion of participants that meet criteria for sexual dysfunction based on the ASEX results (described in the methods section). Given the huge difference in the prevalence of self-reported sexual dysfunction by gender in control subjects (68% for females and 8% for males), it is necessary to consider the genders separately. Sexual dysfunction occurred in 68% of female patients and in 68% of female controls ( χ 2 =1.79, p=0.181) while it occurred in 46% of male patients and 8% of male controls ( χ 2 =15.86, p<0.001). Considering the five components of sexual functioning separately, there was a lower prevalence of dysfunctional sexual drive in female patients than in female controls (53% vs. 68%), but dysfunction in the other four components of sexual functioning was more prevalent in female patients than in female controls. However, none of these differences for females were statistically significant. All five types of sexual dysfunction were more common in male patients than in male controls; these differences were statistically significant for sexual drive, the ability to achieve orgasm, and satisfaction with orgasm.
The correlation between ASEX scores and SAPS and SANS total scores for the 101 patients in the study are shown in Table 4 . None of the correlation coefficients were statistically significant, but the magnitude of the correlation between the SANS total score and the total ASEX score and several ASEX item scores exceeded 0.20 for female patients, which suggests that female patients with more prominent negative symptoms experience greater sexual dysfunction. Despite the relatively small magnitude of the correlations, all correlation coefficients between ASEX and SAPS were negative (more prominent positive symptoms were associated with less sexual dysfunction) while all correlation coefficients between ASEX and SANS were positive (more prominent negative symptoms were associated with greater sexual dysfunction).
To address the issue of the differential effects of first-generation and second-generation antipsychotic medications on sexual functioning, we identified patients who had been taking first-generation or secondgeneration medication for at least one year at the time of enrollment and compared their results on the ASEX. As shown in Table 5 , the number of patients who met these criteria was small so we used Mann-Whitney rank tests (rather than t-tests) to compare the results. There were no significant differences in the total ASEX score or in any of the subscale scores between patients taking first-generation medications and those taking secondgeneration medications for either males or females. However, these results are based on a relatively small number of patients. 
Main findings
Using a simple self-report measure of sexual function that has previously been validated in Turkey (ASEX), we found significantly more sexual dysfunction in male patients with schizophrenia under long-term treatment with antipsychotic medications than in healthy male controls (46% vs. 8%). However, in females the prevalence of self-reported sexual dysfunction was equally high in both patients and controls (both 68%). The same pattern was seen when comparing the five different components of sexual functioning assessed by the ASEX: for females, there were no significant differences between patients and controls in either the ASEX item scores or in the proportion of respondents classified as dysfunctional; for males, both the ASEX item score and the proportion of respondents classified as dysfunctional were greater in patients than in controls for four of the five ASEX subscales (sexual drive, penile erection, ability to achieve orgasm, and satisfaction with orgasm).
The prevalence of sexual dysfunction among males and females with schizophrenia found in this study are comparable to those reported in other studies in Turkey [36] [37] [38] and in other counties. [18, 26, 27, 39, 40] Other studies have also reported substantial gender differences in the pattern of sexual dysfunction among patients with schizophrenia. [22, [41] [42] [43] [44] Most studies report higher rates of sexual dysfunction in females and usually explain this in terms of the greater effect of antipsychotic medication on the prolactin levels of women than men. [27, [45] [46] [47] However, in our study the equally high prevalence of self-reported sexual dysfunction of female patients and controls indicates that the dysfunction in female patients cannot be attributed either to their illness or to the medications they are taking. In our country sexual conservatism and traditional sexual double standards [48] appear to result in very high levels of self-reported sexual dysfunction among healthy females (as assessed by the ASEX scale), so any potential additional effect of mental illness or of antipsychotic medication on sexual functioning is muted or absent.
Among these clinically stable patients we did not identify any strong relationship between the severity of positive or negative symptoms and the severity of sexual dysfunction. There was, however, a weak signal suggesting the more prominent positive symptoms are associated with less severe sexual dysfunction and more prominent negative symptoms are associated with more severe sexual dysfunction, particularly in females.
Previous reports suggest differences in the sexual dysfunction associated with first-generation and secondgeneration antipsychotic medications. Approximately 50% percent of patients with schizophrenia report sexual dysfunction during treatment with firstgeneration antipsychotic medications. [49] Some reports suggest that second-generation antipsychotic medications may improve some aspects of sexual functioning such as sexual desire, [9] but they may also cause erectile dysfunction and decreased libido. Few comparative studies on the sexual dysfunction associated with first and second-generation antipsychotic medications have been published. [50, 51] One problem in the available reports is that they primarily use prolactin level as a proxy for the effect of medications on sexual functioning, but the relationship of prolactin with sexual functioning has not been fully established. Moreover, it is probable that the different second-generation antipsychotic medications have different effects on sexual functioning. [52] Our study had limited power to assess differences in sexual functioning between patients taking first and secondgeneration antipsychotic medications, but, after limiting our analysis to patients who had regularly been taking a first-generation or a second-generation antipsychotic medication for at least one year at the time of evaluation, we found no significant differences in the ASEX measures between patients using first-generation or second-generation medications.
Clearly, the level of information available from the available studies on the sexual dysfunction of patients is insufficient to develop evidence-based interventions that could minimize this problem, a problem that seriously affects the quality of life of individuals with schizophrenia and may be related to some patients' unwillingness to adhere to their medication regimens. Researchers need to conduct prospective studies that will help understand the etiology and course of sexual dysfunction in patients with schizophrenia -which may be different in males and females and may be affected by a wide range of potential confounding factors (e.g., alcohol use, physical health, culture-and genderspecific sexual norms, etc.). [12, [53] [54] [55] Clinicians need to increase their awareness of the problem and develop sensitive ways for regularly obtaining information about the sexual lives of their patients.
[56] Only then will it be possible to develop and test methods for dealing with this troubling problem.
Limitations
There are several potential limitations that should be considered when interpreting these results. (a) Like other studies of sexual functioning in schizophrenia, this is a cross-sectional study, so it is impossible to observe the cause-effect relationship between the onset of illness, the use of antipsychotic medications, and the presence and severity of sexual dysfunction. (b) The very high prevalence of self-reported sexual dysfunction in healthy females in our Turkish sample (68%) made it difficult to identify any additional impact schizophrenia or the use of antipsychotic medication had on the sexual functioning of female patients. (c) Patients included in the study all had at least 2 years of illness and the mean duration of illness was 15 years, so it is not possible to differentiate the relative importance of chronic psychiatric illness and medication in the Shanghai Archives of Psychiatry, 2014, Vol. 26, No. 6 • 353 • etiology of the patients' sexual dysfunction. (d) There were substantial differences in marital status between cases and controls that probably had a major effect on respondents' sexual activity, but it was not possible to determine whether the differences in marital status were the cause of sexual dysfunction or (partially) the result of sexual dysfunction. (e) The sample size was too small to compare the possible effects of different classes of antipsychotic medications (e.g., between first-and second-generation medications), of specific antipsychotic agents, or of a variety of potential confounders such as alcohol use, tobacco use, adjunctive medications, comorbid physical illness, and so forth. (f) The sample came from a single hospital outpatient setting so they may not be representative of patients (or controls) from other parts of Turkey. (g) Possible unwillingness of respondents to respond to the sensitive questions in ASEX. And (h) The lack of biological markers of sexual functioning such prolactin levels and other sex hormone levels.
Implications
Male patients with schizophrenia under long-term treatment with antipsychotic medications have significantly more self-reported sexual dysfunction than healthy controls of comparable age and educational attainment (46% vs. 8%). In our Turkish sample, the self-reported prevalence of sexual dysfunction is higher in female patients with schizophrenia than in male patients (68% vs. 46%), but the prevalence of selfreported sexual dysfunction is also very high in healthy female controls (68%), so it is not possible to attribute the sexual dysfunction of female patients to their illness or to the medications they are taking. This difference by gender highlights the importance of assessing locationspecific and gender-specific sexual norms when trying to assess the role of mental illness and medications on sexual functioning.
Almost all of the research about this issueincluding the present study -are cross sectional, so it is not possible to assess the relative contribution of the illness itself versus the use of antipsychotic medication to sexual dysfunction. Nor is it possible to determine the extent to which this problem undermines medication adherence. Prospective research starting with an inception cohort (i.e., first-onset patients) is needed to clarify these issues and, subsequently, to develop and test strategies for minimizing the negative effects of sexual dysfunction on the quality of life of individuals with schizophrenia.
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